SUMMARY The lymphocytes of patients with coeliac disease are shown to have a significant diminution of proliferative and cytotoxic capacity as compared to normal lymphocytes when challenged in vitro with tumour cells from a lymphoma cell line. This impaired responsiveness is partly related to an intrinsic cellular defect but an inhibiting factor in the serum of coeliac patients has also been demonstrated.
The impaired coeliac lymphocyte response in this in-vitro test system may serve as an indicator of a comparable defect in immune surveillance in vivo. This would account for the increased incidence of lymphosarcoma known to arise in patients with longstanding coeliac disease and might also explain the raised incidence of other gut-related tumours in these patients.
There is an increased incidence of malignant lymphoma and of malignant tumours of the bowel occurring in adult life in patients with coeliac disease (Gough, Read, and Naish, 1962; Austad, Comes, Gough, McCarthy, and Read, 1967; Harris, Cooke, Thompson, and Waterhouse, 1967) . It has also been shown that the lymphocytes of some patients with adult coeliac disease show impaired proliferative capacity on stimulation with the plant mitogen, phytohaemagglutinin (Blecher, Brzechwa-Ajdukiewicz, McCarthy, and Read, 1969) , and such lymphocyte cultures show the presence of an unusual number of macrophages (Winter, McCarthy, Read, and Yoffey, 1967) . Burnet (1968) has postulated that normal lymphocytes have a 'surveillance function' and are responsible for recognition and elimination of mutant neoplastic cells in the body. Accordingly, it seemed of interest to determine whether the increased incidence of bowel cancer and lymphoma in coeliac disease might be related to impaired lymphocyte function.
Normal lymphocytes show intense proliferation and development of cytotoxic capacity against Burkitt lymphoma cell lines when grown in mixed culture with these tumour cells (Hardy and Ling, 1969; Hardy, Knight, and Ling, 1970; Hardy, Ling, Wallin, and Aviet, 1970) . In the present paper it will be demonstrated that lymphocytes from patients with coeliac disease show impaired reactivity against cultured lymphoma cells in both of these parameters.
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Methods

COELIAC DISEASE PATIENTS STUDIED
All were under the care of W.T.C. and on long-term follow up and supervision. Diagnosis had been established in all cases on the basis of typical small bowel biopsy appearances, coupled with consistent history and laboratory evidence, and absence of malignant disease during the follow-up period. The majority of patients had been receiving a gluten-free diet and various dietary supplements for many years, showed satisfactory nutrition, and were in active employment at the time of study. Details of these cases are presented in Table I .
Control subjects were fit medical students or medical staff who gave no history to suggest bowel disease or recent virus infection. Control cultures were always set up on the same day and under conditions identical to those used for the test cultures.
Additional normal subjects were also tested on other occasions, and, since the results were comparable to those of the simultaneous controls, the control group has been enlarged to include these subjects and totals 23 (mean age 28 years). ,ug/ml of culture medium.) All cultures were incubated at 37°C in a 5 % CO2 in air mixture. Untreated and mixed cultures were terminated at five days and PHA-treated cultures after three days, with the addition of 0.5 uCi (specific activity l50mCi/mM) tritiated thymidine (5HTdr), 24 hours previously in each case. Radioactivity in the trichloracetic acid-insoluble culture fraction (DNA) was counted by a liquid scintillation technique (Knight and Ling, 1969) . Lymphocytes from a normal subject were always tested in the same manner and on the same day as an additional control.
Results
RESPONSE TO EB LYMPHOMA CELLS
The net proliferative response of coeliac lymphocytes to EB lymphoma cells as measured by 3HTdr incorporation into DNA is shown in Table I and compared with the response of normal lymphocytes in Figure 1 . An analysis of variance between these two sets of results showed that thymidine incorporation by EB-stimulated coeliac lymphocytes was significantly depressed (p < 0.01). Culture of twicewashed, EB-stimulated, coeliac lymphocytes in medium containing normal serum resulted in some improvement for lymphocytes of 10 out of 11 patients so tested, but the overall response was still significantly depressed as compared with the normal lymphocyte results. This suggested that the impaired response by coeliac lymphocytes was partly attributable to a cellular defect. However, comparison of EB responses by coeliac lymphocytes in normal serum with the response of normal lymphocytes in coeliac serum (Fig. 2 ) then showed no significant difference (0.2 < p > 01), thus proving that there was also a depressant serum factor operating.
RESPONSE TO PHA
The net proliferative response of coeliac lymphocytes to PEA (Table I The failure to show a statistically significant reduction in lymphocyte response to PHA for the whole coeliac series may relate to differences in the ratio of active and inactive, and disease of short and long duration, compared with previously reported studies (Winter et al, 1967; Blecher et al, 1969) . In any case, statistical analysis of this kind was not carried out by these authors.
The association of diminished lymphocyte reaction to EB cells and probably to PHA occurring in some children as well as in adults with coeliac disease, but not seen with lymphocytes from normal cord blood , suggests a rather broad defect in cellular immune response. This defect may primarily involve the thymus-dependent lymphocyte population since both the mixed lymphocyte reaction and the capacity for PHA response are known to be thymus dependent (Wilson, Silvers, and Nowell, 1967; Iversen, 1969) . Virus infection in the prenatal or neonatal period is associated with impaired immunity of this type, eg, the immune defect in neonatal rubella infection (Dent, Olson, Good, Rawls, South, and Melnick, 1968) , and might possibly provide an explanation for the immune defect in coeliac disease.
The reaction of normal lymphocytes to lymphoma cell lines in mixed culture appears to be a special form of the mixed lymphocyte reaction. The intensity of this reaction is known to be partly related to the degree of HL-A antigenic disparity of the participating cells (Steel and Hardy, 1970) , but might also serve to predict the likely fate of lymphoma cells appearing in a particular subject. It is noteworthy that a proliferative response can still be elicited for normal lymphocytes stimulated by an autologous lymphoid cell line derived one year previously (Steel and Hardy, 1970) , a situation presumably analogous to that resulting from spontaneous lymphoid tumour cell mutation. If there is a general reduction in the number or functional capacity of thymus-derived lymphocytes in patients with longstanding coeliac disease, and if Burnet's views on lymphocyte immune surveillance are accepted, then the increased frequency of other types of gut-related tumours in coeliac disease may also be explained. The known high cell turnover rates in the gut epithelium will be increased at least for the small bowel, in untreated or partially gluten-restricted patients (Croft, Loehry, and Creamer, 1968) 
